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Abstract

¢ Diabetes mellitus is a metabolic syndrome characterized
by hyperglycemia, and is caused by complex interaction
between genetic and environmental factors. Diabetes
mellitus can lead to various ocular surface disorders,
including dry eye, superficial punctuatekeratitis, corneal
epithelial defects, and recurrent corneal erosion et al.
This review focuses on the domestic and overseas
research progress on dry eye in diabetics.

« KEYWORDS :diabetes mellitus;dry eye;tear film

Citation:Cui Y,Xu GX. Advanced study on dry eye in diabetics.
Guoji Yanke Zazhi(Int Eye Sci) 2014;14(9) :1602-1605

HE

HEPRIR ( diabetes mellitus, DM) & —42H L) & B R 4R1E, /B
o AR RIS R AR AR R 5 LR i AR P25 B R BE IR
Rk Z A IR AORE , o IR R R L 4E TR %2
SRS B AL ARG b B el | 52 P AR R BE e A, AR SC
SR R S8 2 R R W AR e B HC i ML A1 ) 1] P A
eI A — 2Rk

SRR AR TR TH B

DOI.10.3980/j. issn. 1672-5123.2014.09. 11

Sl 2 2L BE R B T IR B 0F 5 0t JR. [l B R R 2%
5 2014514(9) :1602-1605

1602

03l

i

TR (dry eye) 3 FR T M2 P M OBE 45 B R

( keratoconjunctivitis sicca, KCS) J& — Fv 5 WL 1 &2 24 #Y) <
P, 25 Rl P TEERAME DR R ER AT S 2R G TH R G A IR
TN PN IIRE S H T H R T
J A S gl 2 S S O RS 1 AR R
L F, Z A IRFAE SRR, ™ EH L BRI,
#& Manaviat 252 WA, B R 9% BB L H A T ™ OB R IR
PR 0 5 78 1Y) £ TR 54 3% YRR TV I
PRI IBREFRER o A SCHRARGE B PR 8 5 A IH I D g
B TR By BN 3 n R R 5 T IR 22 (] A7 AEAH
SR AR SO RS I T A AR R R IR 5C R A S
FR % HRAE W PR £8 38 o 9 3 SC LA B AT RE () ML AT
=44,
1 FEREYE NI E
1.1 RS e SEEBAERE  HE WK E
(Schirmer I test,S I t) \THEME 20T 8] (tear break—up time,
BUT) 43 51 46 DU 9H ¥ 3 0 B e A TH RS e 1, i %5 40
55 B Al T s a0 RS2 7 M TH R 7 IR, O T
PRI S35 TH RS ) BE S 800 1 9 45 AT A AE R L VP 2B
FW] 2 RUBE R E BUT %, THI 4w d >0 |
IR SCHRHIE 2 BUBE PR A8 BUT 4 K2, TH W 0 W6 D B
TEH AR, 4 Goebbels' ™ HZiH 1 RUME PRI R
I PR VH VR G300 B /b T B it TH 43 06 I BUT 5 1E 8
ZHAR R I T S
12 ABRRAZTRAEREEERINLTHEFRE MK
WRICE Y IR K (fluorescein staining test, FL) il i 756 6 &
TR R YR 3R TR AA R 1 Je A ( 5 e M) i 0L
FIFFE R 2 BURE PR AR 2 A O R e
SESPHAE 21 Rahman 855 Ik M1 IO K YL
LI XS T2 WobE PR B B IR R A = X, Yu
AL ORI AR A DR M AL TR RS 7 1 B SR R LY
F A FLAPEFE B (SRI) 13 X FR A8 £ (SAL) T (1F
WANT 0.4, THUAE 1.4,10s 155 6.8) , H 5 5L Y
EEEFIEASE (r=0.754,0.480) , 3 BB PR 1 WL 190 525
A5 B H IR M AR, A S IE T IR . Feener %1 il
SEBIFTEAN [ 4 By 95 5 | B HR 9 o5 ) o JE % € 8, i
W PR B TR ) B A T O IX U 9O R G (L
PEZER

T A 235 15 B 520 4 M 2F K (conjunctival impression
cytology , CIC) FJ DA% WL MR 3 |- Bz 41 i Ao g B ek AZ , 2
RUWE PR 8 22 3 B O 25 55 1 Bz 40 i itk Ak A AR 20
FACER T Tseng S5 UK SRR TR AR (95
P R Ay J F8 L P S R (R 1, PGB T R
RS REEMCIR 200 85 B2 [ AR LI R, b e 20 i ) B 44
K BRRIEA: . Shrestha %5 4 38 8 2 143045 BEACIR 40 i
AR, AT ] P AG T IR A ™ AR



Int Eye Sci, Vol. 14, No.9, Sep. 2014 wWww. ies. net. cn
Tel :029-82245172 82210956 Email . 1JO. 2000 @163. com

1. 3MIRFIBERERS KRR WA H B B2 B
HIMHNEBEZE & AR E A S AT RE, R R
WE R A HAA 3 I I AR R A 5 B RE i, B I Al
R T BE B 05 AT BE R B RS AR A DR TR EE N &R,
Inoue %532 BT T ST G R GRS BIIR 2 T IR, &
IURE PRI BB NG )2 43 A AN 5] s B 2 A8
S0 PRI B T IR I A DG, T R TH B A R e R A
A b B R IR ARG S i A5 R

1.4 B®EEE KMHBEEBEE (tear film osmolarity,
TFO) #IA 22 W F o 2 T IR e A 3T B, HiH S
R T 316mOms/L, Al 2 Wi T-HR . A BF 58 3% B4 IR 9
BEHRBERE R ETE P, Lemp % YCHTHIE B
75 A LA I R FH B 2 ORG240 a6 A g
e SRR ) 45 AT e U | R R S AR S AR L A
Sullivan %% $ HHR B 3 1R A TR A2 5 5 TR AY ™ &
PR AR MU 1 (r=0.55) , HUOEEE IR AL (A (r=0.47) |
SRR (r=0.43) rHRIEZS (r=0.37) BUT(r=0.30) |
Schirmer i3 (r=0.17) . Sagdik S B IR I B 3 R Y
T B B SRR AR A G, 5 s G T

1.5 B&EA Grus %7 iz 1 H WK % 1 (tear film
protein) B3, &3 2 BB PR B B HIW A A E & &N
[, I HLAE R A R0 AN R A I B A, Yu S
Wiz FHEERS HL UK A& 0 2 RUBE DR /B HR h SLEkEE S
THRARA AR & A Sl R, S E A R
2 AR DR A H W P FLBREE 1 S A B T B e
Li 2611032 FH 4 i o i 2 BOAE PR R B TH IR, R BLK
HRERAWEN,ARTAHCEN, U1 annexin Al ; 5%
MAREAHCE H, W neutrophil elastase 2 | clusterin FAEAT
WA |, AN apolipoprotein A—I1, 3 i 46 0 TH ¥ 241 At A
T, Liu 26777 K BUBE DR RS TH VR 3k K19 TP-10
1 MCP-1, H Th1/Th2 40 il A - 1 1E 5 P S0k 25 5% A2
Thl (FORSORE B/ 0 IR 28 5 TH W AR i 98 0 IR 7 3%
IR TS 3, A SR P R Ak e D R R B A
ARBTG5 A 28 2 WA A DD PR R85 A TH R LA BT
FIH2 TR,

2 TIREBERFRHUXER

2.1 FIREBERFBHFENXE WMWY EEIFLES
DR 9 95 i 22 () L AT ) S AR DG . Musa 2517 R 18 B JR
9 A 1507 55 DR e R 2 1) A A G R AR (P =0.002)
I Jee %52 HOHTBIETT AR, B DR A U IR 5 725 15 4 IR
P AR DGR 25 (OR =1. 08) , Ahmed %5 238 il i
B 5508 R o R 2 B B A T A DG (OR=4.69) . H
I AR PR G i 2 S AR DR 6 JE 15t 07 W R P L TR R
A BEPRETE R A ST fE RS N R L e TR R AR S T
IR Z (B2 A ARG I RBFRATIAFAE A I, S LR 5T 3R W] bl
PRI AR T IR ELA B AR S 22 i 55 A R A
FTATHEZEE "2 Grus 217 35 1 BE W L Tk T
B HriHW A 1, & B R I8 - AF (A PR A8 TH W 2R
P 2Rk 1 B kK T e A PR F8 A (P<0. 003) FAEBE IR
I B (P<0.01) , AT IE B T 1R S5 W IR s RE AR OC . %5
JEEDRE R R R KA T RAEA T SR TR, &N &
AN SZREBE PR 12 5 T AR A SC A WF 5% 1T R 98 AF Y
YRR R AR ELR 4 S K (10a LA E ) PR S8 35 R
TIARE DR £8 4 DRI 3 LA B PR 45 2R

22 FREMEEHBELINXZE BFlhoakAa

(HbATe) VB A MUMEF 5 G0 A8 B | T2 T B 0 DR s I &
E AIBIFFE AR, o A8 R RISl 2 B P IR 42 ol 4 R 0
IR G T 85 it vl LA 2550 e AR PR O & i ) A2
L0 PR WF 9 ¢ B i A 4% 11 O 5 IR AF 7E M G
PR TS i R B R S SR IR R SR, R
T, Ma 250330 5 A A IR 2 ) 4L RRR o WP o) 24
FA) I A S AAE , o X767 54 v IR ) R A 0 45,
4 HbA1e<7% , f T 7™ I A A A SR 3 1=y, o Ak I A
325 T 20 A S s X U2 R A S A A I % 0 A AE T A
(P>0.1) 14 HbAlc #EHITE 7% ~7.9% A F T 1%
118 9 & 5E (P<0.05) . Stolar' ™t IA Sy B 45 61 1 b A
25 T W PRI 22 Fh Ot & R LG TR ) & A=

23 THREEEZEMANMERNER SWSE" Xt 80 #i
160 HR={EH PRI 8.3 A1 100 151 200 HIR 2 FUBE R H 3 R %
FEAFFT A, 38 2k A0 0 7 B Y 28 Yt | TH ISl 24 P ] 45, 75
HRTEE =5a B BE P, P A IOL R Jea fHPER T R
B TP (G =5. 171,P<0.05) 5 TOBE R 2H r TH st 24
BF ] 5 2o PEAR IS 2 ARG, A SCER BT ™ B IR 550
AR A G (P<0.05,0.01) 1% gR HF AL (1) i TAE
BN, A AR A B GRS R TE R I, (2) PR
PR f R 552 R 2R /K S RACE , B MR A O B4 A BB B AN
], SR IR B E

2.4 FIREERFUEABMIBFENXE WIRKRE
LB 31 5 2 R S TR ] P 20 A, T Bl 5 |
B DR B 2 ORI AT AT g 2 B PR
JEV Rl 2 28 5 IR AT OG0T Saito 45 A8 A B
FR5 1 A0 TR S 7258 1) 2 ) B TSR B DR | 44 R i
FIE S 5 | RS W IR e 00 IR S g AT 22 il 22 0 A B AR AIE
Tavakoli 25" * 32 FH f IR 58 £5 0 0 S 0 PR o 178 ) e
P2 AR R ) AR I L R Rl L, B B A 2R A S K
JE PP LT YR B P20 oy S R S5 0 S s/l A il A
A S 388 1, #2738 P A IR 3R A B U AT A B L R A
Z5 IR S SE M LB T IR B R WL W — 20 e,

2.5 FIREMERFEEEHAIXFE  Costagliola 2 3 24
BRI | 3 7 IR JE A 155 FFE P BRSO ) YRV PP TNF - 36 3
BN, F2 W] TNF o 7K1 55 08 PRI 14 HR D) 58 9 28 DR PR 95
P 14 7™ EE R R AR DG, Nataka 2504 5@ ad Fo A 200t
LIRS AT IR T B8 B T2 08 H 3 rho DR s 8 3 IR b g
5 FE A TH R 2 I I B | & BUARAE DR S5 BB R R
FERETH IR AT I IE N , 4278 AT BE TR IR AR [ A
PRAS AT 30045 2 | DA T 5 0 YH R 20 I T BE

2.6 FIREGMEEMNEITFHESR  Ozdemir 257 HRE 2
W O 2 U R R F IR R R W R A R, Ak
TEWE R P AL I 5 28 8 3 4 L I B 68 ( PPL) | v sl R
I JESEEE (PCL) 5 R 4 A0 5C R 5043 1l 02 0. 24,0, 22, 15
AL IR0 JE S B A T 5 5 R R, HG B IR AT i A IR
P2 | R AR B U DB B, 80 B T R ATE
Wbk 2

2.7 FIREHRFBHEMBARIESE  Zagon &' ° )5
B FH 20 L BT F 2 45 450 700 44 it AR ( NTX) 3% R v T B
3 2 FROHE PR /N B HR I R 0 HIR e SRR M S R R 0 &
IiE , HLZG R A 22 48 ~ 90h, FRL i FH AR UL BRI /I AR
Tmam 25 HGE 0 1 HE 1 OB BRI /D BB R fef /)N L7
A THIREERR , P B0 7™ B HR B A A8 47 , L 2 3 A
SRS, ORI 3 W B AR A5 47 (1) 7 B R 5 AR R R

1603



BEFRERRIZE

B85 :029-82245172 82210956

204F98 ZF£14%E FE9H  www.ies. net.cn
B=#%5:1J0. 2000@ 163. com

A E AR AR OC
STFREEMBRFERMBHALENXR
3.1 FIREBERFEMMERRFE FL2HR LW TR
TR 5 P A 0 55 95 AF Y 7™ R R R B AR ST
Najafi 25" * H2 18 18 i b — o0 1] U3 40 B 0 % 3T IR 5
W DR T A 1) S 722 22 TR A Y S AH OGP (OR =2.29) ,
HIE A I 44 58 W0 85 JR 9% P L B 9 A% ( proliferative
diabetic retinopathy , PDR) Flllfi PRA & LAY B8 BE K i £
(P=0.006), ¥ B PDR A AL 45 IR, 0wl 451 05 10
Yoon %57 H A 78 AR PRI 1 A0 00 JC A A AT I 1 5 300
W DR P AL Do R A A8 5 v U RO P TH W 0 WA i
2500, U B AR DR 1 R Do R 72 e aot 2 i P TH TR
A1 WA D TR SR R 3R 5 B 1 SR | IR By P TH R
51 WAUE/D R RS AR RN B R | TH WA o IR SR R
1 B TH A3 58 A5 IR R R
32 FMREBERFEBNBEEBEANLAR PRWEHEAN
B BRI I R R 25 T AR A L
T IBEAR I A OB PR SR OB PR M 1 P R R AT
PN B 75 LA AR S5 22 3 TH VR 43 D sk 2D TH A 24 1) 1]
g, HOH BT el 75 R J5 180d Z2 47 A IR &2 2 Ry
IS, I 51 H 4LAH LI 8 ESRT) SARAE R
PRI I B AT S SR G 5 IE W A e, R
THR & AR RER B FR i ] & PR e A BT R 4 A
A5 e B NE B R IR,
3.3 FMREMBERFERBEMIEBIE 2V RAEIR
9 SR A A R e D R R | = 2R B b, i |
E:FEE[4,6,7,9,13,15,22,38] R Nuho %[50] ?&ﬁ 2 ﬂ*%ﬁ(ﬁ,%%
S5 1 R E B R 0GR | TH R 436 T AR B B RIS, B S
BRI LA X (P=0.016) , Saito 25 HRIETE A [7] 45 bR
3o P A0 T R A o Bz 2 R RS R 3 R TN o T e 3
ANTRVRR B (R iR | 75| Ak ) B3R T SRR AR, 3 BOH W5y
WL, ZE A S0 A IR SO O g 2 UM
PRI AR PR A8 8 A rh ok A RS () s Y0 ke
BFR] TH 3 MA D e LA S A I S 3R e 8, e IR DR H8
AN D 5 TH A 2L )R] fA SO R e A G 5iH
WA W G AR G 1d B AR R 0 DR R RE R 52 i AR
JE - K FH BT e R &
4 HEFRR % 5| %2 T AR B9 AT BE #L
4.1 FERERE ORI TS 090 e A 2 IE
AL 2 P2 W) (advanced glycosylation end products, AGE )
FWF5E &P PDR B M AGE 26 PEAL W & 1 m ™,
K AGE SR T 028 A J5E I Bz J56 G S 240 Jif 4/ 356 I3 1l 43 1
e RO 2 AR T ) Al TR S A AE FH 2D A R L
B2 B ARG S AN T S AR L RO AR ARG, AR R
U PR BUH MR T i R 519 AGE \AGE SZ (R K+ -
kB 2 5 M PRI (5 515 i 48 DL Bl S T IR G Y 2E Bl
A5 FW IR A P A7 T K B TH R 45 4 R 43 A T g B
HAE

[ = (1 = A S AR o S KR PR GUN L RS
A KA A A XA U AT AR R P R s
R i N L A I QT 13 Y Y S e R Y
LT YMI N, B A Na™ K" —ATP BTG P, 8 g s &
&, 77 A 20 K i S5 2 B0RITH Rt 1) 45 44 FN T RE R A | 3
Bl TH W 53 WAL
4.2 FAEM B RIR S BUR R 5 i >

1604

HEY ST BUNCIE R

VT R R A W, IR RS T R il
ISR, 5 80U RO TR B B > TH I S I
/b, Morishige 5" ™ iz I3 b G UL 5% 20 s 76 4 A
JBE 1 e T AR 2 Al b b R A RV R RS, 4 s b IR
i UL T A 28 55 s 28 1 58 B P AR OG o W PR i A ) L
P A2 FTHR I IHOG IR 7 AT 52 el £ 1B = XA 22 R RS 10 2
AE , [ A BN T BE T [ A A% 3 | TH AR o0 0 A 2%
g E TR
ABRERELIEBRGSBEBEARIEE HIFE b ARUR
S3UA B R T5T, TH B e ) TH B o s 1 ZK R VR FITHIR % iz 4 i
S3 U RS IR I, 5 PR 200 b 7 24 4 TH B 5 1 v
EEZCEENEN ., EEET, 450 R rhAR 40 i
REr= R A (IR B Sk AR e TH R FF
S fen MBE (AR 2SR oM B AR, U B L 2 5
Wi , FAREE b B SRR AZ 0SS L R IR G A e R
R A A AR 20 et B Sl el 2 | 9 1T 5 e 285 2 1 A
REARHR SRR o S5 208 PR A8 5 TH ISR o3 AN A 2 1k 44
HEIBIR, R T IR S 5340 THR pH {H 22
A RESZMATH AR 2
5 &5iE

L5 B TIR B WE PR A B A N, 0 PR A
AR B 2 32 B B AL, G T HRAEIR , JE 22 A, LA
A BT HE SRR A8 AR T A SRR SR B
R 9o P MR AR50 i 52 & A 1) B 2 i PR T i i A MBS it 22 414
FHIHW TS A | AR R 25 I RE R R, R
S Ilm R 5E 3R IR o 2 5 o Hh BIR 3R S , PRL X T
W PR R, JC R A A | IR ] A G IR R
PERL I B A2 | 2o BRSO IR YT S5 S i R R B bR oE
IR AR AL , 3 0 AL 45 1 IR AH OC 1Y 8 RS 4, Ik 45T
PRIPIR R s TR AEXTAE AL, SR T PRI X T 0l R 9
L HRFRTT I AR ML A itk — 2D BT IR IE .
S Hk
1 McGinnigle S, Naroo SA, Eperjesi F. Evaluation of dry eye. Surv
Ophthalmol 2012 ;57(4) :293-316
2 Manaviat MR, Rashidi M, Afkhami—Ardekani M, et al. Prevalence of
dry eye syndrome and diabetic retinopathy in type 2 diabetic patients.
BMC Ophthalmol 2008 ;8 : 10
3 Kaiserman I, Kaiserman N, Nakar S, et al. Dry eye in diabetic
patients. Am J Ophthalmol 2005 ;139(3) ;498-503
4 Dogru M, Katakami C, Inoue M. Tear function and ocular surface
changes in noninsulin—dependent diabetes mellitus. Ophthalmology 2001 ;
108(3) :586-592
5 Ozdemir M, Buyukbese MA, Cetinkaya A et al. Risk factors for ocular
surface disorders in patients with diabetes mellitus. Diabetes Res Clin
Pract 2003;59(3) :195-199
6 Saito J, Enoki M, Hara M, et al. Correlation of corneal sensation, but
not of basal or reflex tear secretion, with the stage of diabetic
retinopathy. Cornea 2003;22(1) :15-18
7 Yoon KC, Im SK, Seo MS. Changes of tear film and ocular surface in
diabetes mellitus. Korean J Ophthalmol 2004 ;18(2) :168-174
8 Cullen CL, Thle SL, Webb AA, et al. Keratoconjunctival effects of
diabetes mellitus in dogs. Vet Ophihalmol 2005;8(4) :215-224
9 Rahman A, Yahya K, Ahmed T, et al. Diagnostic value of tear films
tests in type 2 diabetes. J Pak Med Assoc 2007 ;57(12) :577-581
10 itk ARmb, 2k, 2 BUARPRI A IR0 S0 il B S IR R S
FIARSGPERTSE. IRADG: A4 200759(2) :97-99
11 Ik, B 2 MR PRI 5 T IRAE A A DGR 4017, IRBHIFE 2007
25(8) :602-604



Int Eye Sci, Vol. 14, No.9, Sep. 2014 wWww. ies. net. cn
Tel :029-82245172 82210956 Email . 1JO. 2000 @163. com

12 BT, ARERRT, AEIE, S5 W DR R TR R 5 4 i PR AR AE S0 T
rh ARSI IR B4k 2011529(11) :1019-1022

13 Lv H, Li A, Zhang X, et al. Meta— analysis and review on the
changes of tear function and corneal sensitivity in diabetic patients. Acta
Ophthalmol 2014 ;92(2) :e96-€104

14 Yu L, Chen X, Qin G, et al. Tear film function in type 2 diabetic
patients with retinopathy. Ophthalmologica 2008 ;222 (4) :284-291

15 = F, XUBTEE, A, B PR A IR 2 B MR 1 R A i R
SiHr. MRABLETHERE 20113 (31) :267-270

16 Li B, Sheng M, Xie L, et al. Tear proteomic analysis of patients with
type 2 diabetes and dry eye syndrome by two-dimensional nano-liquid
chromatography coupled with tandem mass spectrometry. [Invest
Ophthalmol Vis Sci 2014;55(1) :177-186

17 8, BRANZL, XUFAE, 55 B o HRR DI RE AT 5. AR IR
B4 200331(39) :10-13

18 Goebbels M.
dependent diabetics. Br J Ophthalmol 2000;84 (1) :19-21

19 Fenner BJ, Tong L. Corneal staining characteristics in limited zones

Tear secretion and tear film function in insulin

compared with whole cornea documentation for the detection of dry eye
subtypes. Inwvest Ophthalmol Vis Sci 2013 ;54(13) :8013-8019

20 Tseng SC, Hirst LW, Maumenee AE, et al. Possible mechanisms for
the loss of goblet cells in mucin — deficient disorders. Ophthalmology
1984;91(6) :545-552

21 Shrestha E, Shrestha JK, Shayami G, et al. The conjunctival
impression cytology between the diagnosed cases of dry eye and normal
individuals. Nepal J Ophihalmol 2011;3(1) :39-44

22 Inoue K, Kato S, Ohara C, et al. Ocular and systemic factors
relevant to diabetic keratoepitheliopathy. Cornea 2001 ;20(8) :798-801

23 Sullivan BD, Whitmer D, Nichols KK, et al. An objective approach to
dry eye disease severity. Invest Ophthalmol Vis Sci 2010;51(12) .
6125-6130

24 Lemp MA, Bron AJ, Baudouin C, et al. Tear osmolarity in the
diagnosis and management of dry eye disease. Am J Ophthalmol 2011
151(5) :792-801

25 Sagdik HM, Ugurbas SH, Can M, et al. Tear film osmolarity in
patients with diabetes mellitus. Ophthalmic Res 2013;50(1) :1-5

26 Grus FH, Sabuncuo P, Dick HB, et al. Changes in the tear proteins
of diabetic patients. BMC Ophthalmol 2002 ;2 .4

27 Liu J, Shi B, He S, et al. Changes to tear cytokines of type 2 diabetic
patients with or without retinopathy. Mol Vis 2010;16:2931-2938

28 Musa HG, Ahmed ME. Associated risk factors and management of
chronic diabetic foot ulcers exceeding 6 months~ duration. Diabet Foot
Ankle 2012 ;3. doi: 10.3402/dfa. v3i0. 18980. Epub 2012 Oct 30.

29 Jee D, Lee WK, Kang S. Prevalence and risk factors for diabetic
retinopathy ; the Korea National Health and Nutrition Examination Survey
2008-2011. Invest Ophthalmol Vis Sci 2013;54(10) .6827-6833

30 Ahmed MA, Kishore G, Khader HA, et al. Risk factors and
management of diabetic nephropathy. Saudi J Kidney Dis Transpl 2013 ;
24(6) :1242-1247

31 Yau JW, Rogers SL, Kawasaki R, et al. Global prevalence and major
risk factors of diabetic retinopathy. Diabetes Care 2012;35(3) :556-564
32 Vasudevan AR, Burns A, Fonseca VA. The effectiveness of intensive
glycemic control for the prevention of vascular complications in diabetes
mellitus. Treat Endocrinol 2006;5(5) :273-286

33 Stolar M. Glycemic control and complications in type 2 diabetes
mellitus. Am J Med 20103123 (3 Suppl) :S3-11

34 Ma J, Yang W, Fang N, et al. The association between intensive
glycemic control and vascular complications in type 2 diabetes mellitus: a
meta—analysis. Nutr Metab Cardiovasc Dis 2009519 (9) :596-603

35 Uchino M, Nishiwaki Y, Michikawa T, et al. Prevalence and risk
factors of dry eye disease in Japan; Koumi study. Ophthalmology 2011
118(12) :2361-2367

36 Galor A, Feuer W, Lee DJ, et al. Prevalence and risk factors of dry
eye syndrome in a United States veterans affairs population. Am J
Ophthalmol 2011;152(3) :377-384

37 Sattaputh C, Potisat S, Jongsareejit A, et al. Prevalence of factors
predisposing to foot complication and their relation to other risks. J Med
Assoc Thai 2012;95(8) :1013-1020

38 Cousen P, Cackett P, Bennett H, et al. Tear production and corneal
sensitivity in diabetes. J Diabetes Complications 2007 ;21(6) :371-373
39 Tavakoli M, Kallinikos P, Igbal A, et al. Comeal confocal
microscopy detects improvement in corneal nerve morphology with an
improvement in risk factors for diabetic neuropathy. Diabet Med 2011 ;28
(10) :1261-1267

40 Costagliola C, Romano V, De Tollis M, et al. TNF-alpha levels in
tears: a novel biomarker to assess the degree of diabetic retinopathy.
Mediators Inflamm 2013 ;2013 ;629529

41 Nakata M, Okada Y, Kobata H, et al. Diabetes mellitus
suppresseshemodialysis—induced increases in tear fluid secretion. BMC
Res Notes 2014;7(1) ;78

42 Nepp J, Abela C, Polzer I, et al. Is there a correlation between the
severity of diabetic retinopathy and keratoconjunctivitis sicca? Cornea
2000;19(4) .487-491

43 Zagon 1S, Sassani JW, Immonen JA, e al. Ocular surface
abnormalities related to type 2 diabetes are reversed by the opioid
antagonist naltrexone. Clin Experiment Ophthalmol 2014 ;42 (2) .
159-168

44 Imam S, Elagin RB, Jaume JC. Diabetes — associated dry eye
syndrome in a new humanized transgenic model of type 1 diabetes. Mol
Vis 2013319 :1259-1267

45 Kawai S, Nakajima T, Hokari S, et al. Apolipoprotein A -1
concentration in tears in diabetic retinopathy. Ann Clin Biochem 2002 ;39
(Pt 1):56-61

46 Najafi L, Malek M, Valojerdi AE, et al. Dry eye and its correlation
to diabetes microvascular complications in people with type 2 diabetes
mellitus. J Diabetes Complications 2013 ;27(5) :459-462

47 Khanal S, Tomlinson A, Esakowitz L, et al. Changes in corneal
sensitivity and tear physiology after phacoemulsification. Ophthalmic
Physiol Opt 2008;28(2) :127-134

48 Liu X, Gu YS, Xu YS. Changes of tear film and tear secretion after
phacoemulsification in diabetic patients. J Zhejiang Univ Sci B 2008 ;9
(4):324-328

49 A, FhE, BARIE, S OB G AN B R A IR
JE IR, RS IR B AR 2012510(30) :922-925

50 Nuho A, Subekti I, Ismail D, et al. Correlation of neuropathy with
corneal sensitivity and lacrimal gland secretion in type 2 diabetes mellitus
patient. Acta Med Indones 2004 ;36(3) :130-135

51 Sato E, Mori F, Igarashi S, et al. Corneal advanced glycation end
products increase in patients with proliferative diabetic retinopathy.
Diabetes Care 2001 ;24(3) :479-482

52 Alves M, Calegari VC, Cunha DA, et al. Increased expression of
advanced glycation end —products and their receptor, and activation of
nuclear factor kappa—B in lacrimal glands of diabetic rats. Diabetologia
2005;48(12) :2675-2681

53 Morishige N, Chikama TI, Sassa Y, et al. Abnormal light scattering
detected by confocal biomicroscopy at the corneal epithelial basement
membrane of subjects with type Il diabetes. Diabetologia 2001 ;44 (3) .
340-345

1605



